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ifflSnt^St/^Ut^-f F tt , ^ U -fe U > £ Jm J» <h CD x 7s J- )V 
it Km, & 2> ^ \t if U ir U >t?fil<!:©xxfJ^lI«t: t tDSji$ 

^ -r his, fli is is *@ & £ £ x 7s t- ;p t§ ^ <t> ^ u -t u > <d ^ m 

tl&tcxb s m%&\zi±&&(D if U "fe U yi^it^LT^ty 
•fe ^ -f F ^ » * ± § d £ T* # Vi o C<Dtz.tbs «fc 9 14 ffi © E5 T 
& ft *> , ^ 1$ ^ <£> / if U -fe 7 -i F £ f# V> * tc , # ^ g tc £ & 

US -A 2474740 SI/US-A 2 4 7 8 3 5 4l:tt, 5 ~ 1 
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US -A 2 2 0 6 1 6 7 \Z\t. N af 'JSi^ii 

t v tz. x x t- fr&m & \z <k o r if u -t u > t Mi m & e> j if o -t ^ -r 

f US-A 2 6 2 8 9 6 7l:tt, ^ U "fe 'J > X & X J- V > ^ 'J n 

— m m m x \t ^ >j -t >j > # «j x x ^ ;p £ , ^^ac^tt^t^ 
* se © n ^ 

£ 4> fc < it) 1 m<DT Z>lk&M h&KJfoZ^T^ f if V -k 

? -i Kttt^ft^ijlt^^ST^oT, ft , 3A'J^S^>A*> 

6 0 p pm c if >j -t u > £7 >> zit&woin&mmizttT z>m 

a it , J^T(WI#) ffl V> T S j£ £ tf 5 > t/^'Jt^^^llJijclj®! 

& & n 5 4> & < it) 1 atoyv^s^^-r^-fb^^i^SiS^-e-T^ry 

^ U -fe 5 -f Ht^lifi!t^$Ijlt?)^ST**oT, ^ U -fe U > £ |g J» 
£©£j£TJ|gfi&fi&S*f&<D£jftaM*9 0%ail;lbfc^, & £ V> ^ U 

7K # * * 5 0 0 ~ 5 0 0 0 ppml:fii^t5IgSSt5, J if »J -fe 
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fg m o) m m ft m m 

US-A 2474740 & US-A 2 4 7 8 3 5 4 TS, 

T £ # K ^ *D EE ^ k: ft £ £ £ £> flti, 7^ R <D m Jffi Wt tfi frta *) <D M 35 
# T -3 £ V* -5 H H # & -3 „ 

* , US-A 2 2 0 6 1 6 7lltt, £ Jfc & , *SJ&£>^U-te'J>£ji 

£ J¥ $ A & & #> K ^ g> iS ffi T? 7 )V t> U # £ * ft b ft tl fcf ft B ft ^ £ H 

■5 c: t <o m s m m \z & x t> # m t # ft ^ f % # £ ^ % * c m # r <& 
<h^5 is ^ * s o 

ttT> US-A 2 6 2 8 9 6 71:11 ®> <D * ft \t & W T ft ^ % <D (D , 
f ffli^^li IT8 0 ~ 1 7 0 0 ppmT$5:t^^ CD * * T 

j^sn^, ^>iix«T j ^>^->3 > t ^ £ # i§i u t & a> ft # n ft <=> 
ft «h -5 m n w $> % o v & h , 5 t « ^ u -t 'j > j&s m # b m t 

ft w- n « ft £ ft v> <t ^ -5 x m ft k t> 9? * u < ft ^ * tf$>z>o 
mmzm^riz, ^y-izu>£, u&j»i6xtt^u -t u >ixfj^i^, 
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*»^i:ffl^5ns^'jt'j>ibTtt, tc k m $ n & ^ a* , mm. 

yJHSf tS^OTfeit^i, #S8§J§<Z)2&:Sia*«k D 91 ^ & -5 ® * 
6 > 7yiHOK$|Bl2~3 0WJK, 14-22dU0ff* 

-r h ^ w m j& m <d m o m ^ tt t m & m. m m « © « * & e> , a ^ m m 

& 8 0 ± <D © ifift * b < , 1 3 OK±0t)©^J;Dff*LU o A # 
WW:, * u -r > K , 'jy-JH, 'J/^l, s ?ft J]| Jft ^ , fc *a ift 

aim, b-)immmm^0 * 

* c ffl e> n s y u -fe u >ix7i^n(j 1 ± te Ag ffi m t 



* % m \z & u T , 2f U ir U > <h 7 v ;i/ S £ W f £ lb #l t (D R f ij 

m <D 7 ~> )V m 1 )V \Ztt V . ^ , Jt l J>l : EJH^±^Jf$L< ) 1 ~ 3 
^;i/7^M £ b < , 1. 5 — 3 ^EJPd^ldj?* bl/i. 

* ^ bj ft , ftj. ^ & ffl b T b ft < T t> J: V> # , ffl T £ « ifc , 

3 a- h 25: v > # > & p> m \& n z> 'p u < i mo&m&s&temifi 
it&m&mtf znzo Hewlett, t^^oiitbTtt, jitc«¥#> 

H-SHbl* (Fe 2 0 3 ) , GSH^Mblfc (Fe 3 0 4 ) , zk gft it & (FeO 

oh) mv>m.fcm'&T$*mikm. mmm. 7nv*>m&* 7f7>j> 

* K >iif Jfefbi* (ID , i&4t£k (in) ^© 

M£#, - iMb 3 A* Jl/ h (CoO) , EHtftDAJPh (Co 3 0 4 ) , 

Ki^nji/h, 7f7U >i3A*jPh, (ii) 

> # > , \m = m<f? > 13 > > * 5" 7 U > ^ ^ > # > ^ £ ^ 3 £ £ T 

# k: tk snb ^ £ b t>o © ^ » « , RjS0tp B i©^^ ^i^ftji 

^liUT.O. l-60ppm]Ji|f$b<, 0. 
5^1 0ppm*»S6CjffJl<, 0. 5 — 5 p pm#l$C»$l/^. 

* §g t « > ^ y ^ u -t 7 -f f ^ * £ its & , £ & m m <d m m 
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(DKmm ( t te ^ ( i ) t- s $ n & ) *?9 0%s(J:i:iiT, x .x 5r jv- 

<b S \Z it ^ x X t- ;P & S J£ # 3t 12 W 75: o & , *5^tt^'Jt'J 
>t^'Jt'J >iXfJ^©x^TJ^I5JS©BI:, M ^ i*l © tR # 

ffi&fr !ISL<U 5 0 0 ~ 5 0 0 0 ppm, ^t:ffil<tt6 0 
0 — 400 Opprru $eiIlf$l/<lJ 6 0 0 ~ 3 0 0 0 ppm ) 2 £ 
2? * b < 1 0 0 0 — 3 0 0 0 ppmtSJSt^Ig^fTS. # SiS 

m © m \z & vf & 7 K # © m & *r ^ »j a -e a & v* # , y u -t u > x 7. 

zK # * © M » > zk # ft £ fi£ ffl b T K Jfc m © zk # * £ M Np W M b 

& a* s , m m m © *f m t£ # x * >s * & / x \t r m ± m © q m 

Z. £ ifi t? # £ . ^ffitt^^li, % ft W K & 5 vi M X W t {fc & f S © ^ 

Vi „ £ & , ^ U ± U > £ ^ U -fe U > X X t- )V © & © R t£ £\ 7ktf^ 

% Rm(om&\$, ^ & zk * jp ^ , i^s t js ct, sj^it^©sm# 
© ^ 14 # x « a t m & t ^ 1*9 © ?k # * £ ± ia ffl if -r 5 © a* «k v> . 

SJJ&^(%) = ( 1 ) X 1 0 0 ( I ) 
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3£^KJS3I^£frJ22i+3tl*^£l 8 OtKi^JfJK, I<J £ #7 
T & & V >7 'J -fe U ><D ± fifc £ ffll ffM T £ £ * <=> 2 7 0 *C Sk T tfi ft £ b t>> e 

# M K « 1 8 0 ~ 2 7 0 <C £ b < , £ £ fC 2; b < 2 0 0-2 
60t, ^llff$L<H 2 4 0 - 2 5 5 t:T^^ 1 Ix J£ P# H , MM. 

-v <o § b# m (D m m \t , ^ >j -t u x^i^its^y^'jt'j > © @j £ * 

**«A5©T, i&^<h©3g;te-&^ a* & 2 5 OPitlTIt 1 

2^IHJEHT**»Sb<, 7 BtP^Ta*;* £> b < , 5 B#K^T**S 

e> * b o 

^UizU>cD^^MtC^M^^tJ > M^^^MbJ;c> < i:T^i:, a«CDW 
^ tt M 81 O Bfc £ '14 ft) jfi <b , — JB i 0 O'CJ^TtC^SPbM^^^ 

s# b t ? u -fe u > *mik b& w-ntf & e> &^ t am 

±<D MM &mWlZ&\,*TfeZ..<DMM-£$:mm-C%Z>o £ & , 

k ^ & © a v> y u -t ij > a* # ft b & t & *> m m m m * s t ^ e» 
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% 'J A t> tb Z> o * # W , K^t, »ET^'JtU>*g£L, & g K 

T ft o d <h T €T £ o A y J- 5£ T ^ U iz U > £ @ £ T -5 « % , ifi g tt 0 
^U<« 2 0 0 < C^T, 3E£$?£L<fcil8 0 , CjaT, JEE «Sf * L < 
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# hj £ £ £ ^ / ^ u -fe ^ -f H^ittt, g p c # #f ( y ;u a- - 
© & , ^ y if u -fe ^ K , -J if u -fe ^ -f F x h u ^ u ± ? -f H 00 

ft K *t f £ ^ y ^* U -t 7 -f F © G P C # tFf tc 43 <£> ® *«f'J £ ft *T 

MG 

w mi v ^m(mm%) = — x 1 0 0 (ii) 

[MG + DG + TG] 



CMG : GPCOty ^'Jt7-f H ® W. 
DG : GP CCy^U t7-f Fill 
T G : G P C © h U ^' U t 7 i" KSSt) 

*mW<Djjm\Z ck <0 , t / ^ U t 7 -f 5 5®=»%J^±i^5 
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t y ^ y t 7 'f k * ** 7 5@i%^T0fttiik^Tt § 0 i#wc 

, 5 5-7 5M%, MtC6 0~7 5®a%<2 : ty^U-ti^-1'K^a: 

^'Jt7-f H^i«GPC^«flCiO^«?)fc. *7AilT$ 
V- ( tft ) <£> T S K g e 1 G2000HXLS^TSKge 1G1000H 

x l & m m \z m *s b , nffigHTRi c^^s^^it) £ , mmmt 

tTTHF (fh7hh'D77» ^fffllfco 

* > ^'UtU >&I/y^'Jt U >©^ittGC^tlT ( 77* X £ D V 
h ^ 7 7 -Y - ) tc J: D^it. itifi I CP^Hf (^^^^7*7X7 

^J6 0O 1 

fflgfK 8liAf#*®2LiayP7 

7 x i3 £ , yyty> 4 8 0 g, h - ;i/ jjg k m i 5 0 g * a n c ^ u 

•fe U > /JfetifiWt ( ^ ;Ht ) = 2 . 0 ] , ^ * (D tK td 31 ffi £ it 7c zK H ifc 
^1^X2 p pmiiDl, g m £ m ± £ m *Mc 1 0 OmL/^IU& 
#5 4 0 0 r /minTit#T> #91. 5 B# M # T 2 5 0 *C £ T#il b 
fc . 2 5 Otfclbfc^, foaST4«fWSi6S*fc. Eft flfi , * # S , 

* j&* 9 0 % ^ ± T © 7.K # * 7 0 0-1 9 0 0 ppmtllbfc. R 
'&(D£.m®q> (D=E / tf V ±? ^ H ^ * « 6 7 ® II % T & o fc . 
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i£ £P b , -t©**^U-fe'J>*, JS^2. 7 kP aJ^TTiEgSl, 
$?>IC1 5 Ot, 2kPaT2fipM*I«*ftftlfcft, t'-^y?^ 
3 OS (^:x/ (tfe) $*!) ^^ViTiOi±T©«itj§bT, ^Ut7 

-r k ^ ^ m j& m & % tz . mj&^w^/^y-fe^-f k ^ a « 6 4 ® at % , 

mmUO. 2mgKOH/g, ^U-feU>"a»«0. 3li%« 5? £f >J 
-t'J>-a»«0. 311%, Ifc-aSteO. lppm£*TTfcofc. 

£ fir V> , |WI # K ^ U -fe U > & Rfc n T © j* tt ffi £ ff o fc. . M 

^tf^^y^u-t^-r h ^ * a 6 5 ® m % , iigi»BgS2p©s^^3&«9 

0%^±T©7X^itt6 0 0 - 1 3 0 0 ppmtiilfc. £ tc , ®£ * 
lltCt^i^^^y ^/>Jt7-< Ftltt6 2ffii%, ^ Iffi 0 . 2 
m g K O H / g , 9 U -fe U > ^ * 0 . 411%, ^ U -fe U > ^ * tt 
0. 411%, I£^*te0. lppmj^TTfcofc. 

^ m 3 

g 1 0 OmL/^^tii^, £ £ 6 B# [KJ ff 5 ^ ^ m 

mm 1 <t fwj m \z l t s js £ if ^ , iwnn \z. y u -t u >&i^tKtii^ 

MmmoKfomW 9 0 %£*±T©zK#*te3 0 0 ~ 4 0 0. p pmTi^ 

« % , ti5 0 . 3mgKOH/g, ^UtU>tSttO. 4li%, 
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i> V U -fe U > & \t 0 . 5 fi S % . ft ^ fi « 0 . 1 p p m U T T & o £ . 
7k SMfc ft £ & ft ft (II) B3 * fil ft , iJDi^l^iHl Oppm 

i& t m m m % n -d tz. o Kfo'&<D£.&m$ i <D : E j v u-t^ k * « 

6 6 ® « % , flg H S 2p © S m m ifi 9 0 % & ± T © 7k # * 6 0 0~1 
5 0 0 ppmtS^lfc. £ , ©^Mil^CDm^^^cD^Ey^U-t^ 
-f F^ltt6 3Ii%, 16 « « 0 . 2mgKOH/g, ^iJt'J/^i 
tt 0 . 511%, 5?^ U ir U 0 . 311%, ft^»te 0 . lp 

pm-EATT&ofco 
H M m 5 

)V\z M b , i^ijt 'J > 2 ; E;w:&5«J:5^Ib, 7k R ft <£> ^ So * £ ft 
HTl 0 p p m \z , K M £ 1 0 m M K: ^ X £ ^ ^ % M M 1 £1*1 
# b T K Jfc £ fr , |SHHt^U-fe'J>S:I^ViTK*»ia*fT^fc. K 

Jfc ^ #* 9 0%JE*_hT©7k#*« 6 0 0 ~ 1 40 0 ppmTi^Lfc. * 

HO. 4 m g K O H / g , if U -fe U > ^ * 0 . 411%, ^ U -fe U 
> <a * 0 . 911%, itlttO. lppmKTT^of:, 

uss^y 6 
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■fe u > / ii a& & ( ^ ;u it ) = 2. o] , ^.m&7 ? xnft<Dm±Qmu 

\Z 1 0 0 m L / # oft b & 6 4 0 0 r pmT'I^T, ft 1 . 5 m ffl fcV} 
T2 5 Otlt"#filfc. 2 5 OtCIlfci, fOSiT*6HflS^ 
$ tz o K fflli , TK^fiR^^ey^U-fe^-T K ^ » * M B# W iz ft ffi L fc 

^ a* 9 o % £A ± t <z> # m \t 7 o o~2 2 o o p p m , %:mmTm<DK 

fomi$9 9%, t;^'Jt7-f K "a « 6 lffi»%T*feofc. 
7 

5 0tT6Hiag^$fTofc. 2 5 Ot:glBl^CD/lil»BS£*PC!>&JS^« 

9 3%, mvjm&mvKjfcmtf 9 o %&±-c<d *ftm\z 6 o o ~ 9 o o 

ppm> SJ^^70t©^^^«9 9%, ty^Ut^'f F^iH6 01 
II % T $> o & „ 
Jt & #1 1 

* & -ft ft £ & JO ii" T HJS 0!l 3 £ m m \z b T K Ifc £ ft V> , IW| # \z >? 

-f F§i«5 4M% < Jiiltem»^<DjK^^^9 0%^±T©7K#Ste 
3 0 0 - 4 0 0 ppm?i»Lfc. £ & , Iji^OHfilit O^B y 

^ U -fe 7 -f F^iB 5 1 ® f« % , R flB tt 0 . 3mgKOH/g, # U ± 
U>$*»0. 4li% 1 y^'Jt'J>ti«0. 7S*a5T&ofc. 
Jt«0O 2 
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zK m it 9k £ 7k B. it -y h U *? A ^ , th'J^Ailtl Oppm 

6 2.mm% , mtt5m&m<D Kmmw 9 o % & ± t © * # m. \t 3 o o ~ 4 

OOppmtl^lf;. 3; , ^>J-fe l J>^fg^<DM^^J*^ : E>'yU 
t7>f H§Itt4 8I9X, ^ U -fe U > * * 3 . 1 fi S % , ^ ^ U -k 
•J > A * tt 0 . 7li%T$ofc, 
Jttfi!0II 3 

2 5 o r t 6 m k its & ft -z> o 2 5 o x, ?ij it b# (o m m m m m <d K m 

9 4 %, flgJte^S2pcDRiS^^^9 0%J^_hTC7D7K^*« 3 0 0 ~ 4 0 

m m % t & o „ 
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